Suppression of transforming growth factor beta/smad signaling in keloid-derived fibroblasts by quercetin: implications for the treatment of excessive scars.
Keloids are characterized by abnormal proliferation and overproduction of extracellular matrix. Quercetin, a dietary compound, has strong antioxidant and anticancer properties. Previous studies by the authors have shown that quercetin inhibits fibroblast proliferation, collagen production, and contraction of keloid and hypertrophic scar-derived fibroblasts. Quercetin also blocks the signal transduction of insulin-like growth factor-1 in keloid fibroblasts. This study assessed the effects of quercetin on the transforming growth factor (TGF)-beta/Smad-signaling pathway in keloid-derived fibroblasts, which may be an important biologic mechanism of this proliferative scarring. Keloid fibroblasts were isolated from keloid tissue specimens. Cells were treated with quercetin at different concentrations, then harvested, and subjected to immunoblotting analysis. Quercetin significantly inhibited the expression of TGF-beta receptors 1 and 2 in keloid fibroblasts at three concentrations (low, medium, and high). Quercetin also strongly suppressed the basal expression of Smad2, Smad3, and Smad4 as well as the phosphorylation of Smad2 and Smad3 and the formation of the Smad2-Smad3-Smad4 complex. Taken together, these data suggest that quercetin effectively blocks the TGF-beta/Smad-signaling pathway in keloid fibroblasts. These data indicate that quercetin-based therapies for keloids should be investigated further.